Nitric oxide increases p21(Waf1/Cip1) expression by a cGMP-dependent pathway that includes activation of extracellular signal-regulated kinase and p70(S6k).
Nitric oxide (NO) regulates the expression of p21(Waf1/Cip1) in several cell types. The present study examined the role of both the extracellular signal-regulated kinase (ERK) and p70 S6 kinase (p70(S6k)) in the NO-induced increase in p21 expression that occurred in adventitial fibroblasts during the cell cycle. Both ERK and p70(S6k) were phosphorylated in response to the NO donor S-nitroso-N-acetylpenicillamine (SNAP) and the activation was rapid, transient, and preceded increased p21 expresion under defined conditions where serum was present. Addition of a selective inhibitor of ERK phosphorylation (PD98059) prevented the subsequent phosphorylation of p70(S6k) and the increase in p21 protein. Both cGMP and cAMP activated both ERK and p70(S6k), whereas only selective inhibitors of protein kinase G prevented the activation of the kinases by SNAP. A complex between ERK and p70(S6k) was documented by immunoprecipitation procedures. Rapamycin blocked p70(S6k) phosphorylation induced by NO and also inhibited p53 phosphorylation and p21 expression whereas PD98059 only prevented the NO-induced increase in p21 protein without influencing either p53 activation or p21 mRNA expression. The studies show a unique relationship between NO, ERK, and p70(S6k) and also provide evidence for a novel role of p70(S6k) in the activation of p53.